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(57) Abstract 



A process for producing L-lysine which comprises culturing in an appropriate medium a bacterium belonging 
to the genus Serratia, which has been transformed by introducing a DNA encoding a dihydrodipicolinic acid synthetase 
originating in a bacterium belonging to the genus Escherichia or Serratia having a mutation of releasing the Redback 
inhibition by L-rysme and another DNA encoding an aspartokinase originating m a bacterium belonging to the genus 
Escherichia or Serratia having a mutation of releasing the feedback inhibition by L-lysine into the cells, and harvesting 
the L-lysine thus accumulated in the culture. 
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ft*. |6*j*irJ:») L- 'J ^>**lit-r*»^ £gte*iSUi£ 

>*M-rsAxgc*«c{i»^<fti^nT*>»). ^®^<«s - 2 — t s yxf 

;l/v'Xf--f > ( A E C ) Wt££#M*"?*D, yi^fA'^f 'J^AI, =HJ*yS? 
tz. a^X.DNA«fflL/;Iia#^l^ C^M 1^4278765-^) T 

1 9 8 6f, ISBN4-06-139659-5) TT i y«t%#J C^iiiJifi-fe 1 9 8 

ISBN4-7622-9454-3) IZ&ZtlZ in, L-7"o<J>. L-tXf-y>, 

L — U i> J: "5 Kfcofcft^ (4*&"B5 1 - 9 3 9 

5. 4 %<tff-g£$ti£ 0 

-fe5f-TS*fflS©'ftSStlffi^"C ! S)'S-tr5f-T • v;Hr-yfcr>X (Seratia marc 
escens) lixyi «J h TSOT<tjt^«lit> «e^3SaW«i*«»a<SHH LT*J 
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-#-fe7f-7KMlwt>ffll">S*W<-C&4 (#lf§¥2 - 2 7 9 8 0-^&8U #Hf) 
^5 - 1 0 0 7 6 o 

tZZ-C. i?t Kn^hTay >»^JS£»* (DDPS) (i, 7^H?;7 

s * t & - 1 e» ft t ^ s o 

DDP Ste^->i 'J kT • 3 y (Escherichia coli(E. coli) : XBM) T(id 
apAt ^ -5 ittK^C n — KcF ftT ^5. C ©dapAJi-T T»C ? o -— > ftTii 0 . 
i££K?!lfe&;££ftT<,->6 (Richaud, F. et al. J. Bacteriol. , 297 (1986)) « 

— 75\ 7X^h+7— (J2iT\ r A K J ifc-rc M\ 7X'*-5 

4 ; >i^j3-*X*7X/^4 ; >Si:fx.5^(!l«t5»fTi^ 

5*>m&<DT i ;m<D&&f&&(D±temmmmtti'oT^z 0 e. co ii©AK{i 

3«*«5 (AKI, AKII. AKIIDs ^2ofiWt'J >ft Fpft-t" 
C£tT\ THDJ tH-r^ t*<*>«) <t©a-^»*T*5o 
o(ithrAitfe^{rn- K$tl5AKI - HD I Tfc*K fc^— 7?(i metLM itfe^ 
C3- K^ftSAKII-HDIIT&So AK I (£X y 1 4 VD-f ixV'Cck 

5i6IIW«l«!I2ao c xu*->{c«kS&*«tt, AKINi>f-*->K«l:4fl]*!l 

dtl&KJtU AKIII©*li^«fi6»*T**3^ lysCtgfl-tf t>fttatW© 

6ntl>5o ttl*rt"C©wftS>©i£te©ftl<&W\ AK I :AKII:AKIIl=ft5 : 
1 : 4 i4^Tt»>5o 

_tiEL/c«fc DDP S&tfAKIIIiiL- U ^ >!;:<££ 7 - K'<?*M 

ino^M^&^^ft^oitfe^^^^sct^T^fttf. t^Trmmw* 
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fflfTSb^O^CL- 'J ^^©M4i^?Ci^-C#5Ct«$tl^^ 
DDPS©SH#**^Lfc3feffS:ilt(itt<, AKIII©g*#*Koi,vc 
*>*8-£W:*S *>©© (Boy, E. et al. , J. Bacteriol. , 112, 84 (1972)) . PISE 

^ If tit D D P S i A K, ffiCi^i'J t7lilft*®DD 

P S £AKIII£3l#U -tr5f-T**ffla*fflt^TSe*«t t)fcS&^«t < L-'J 

*36ia#&«. ±SEaM*»ft"rSfeai>K«i**fel!|-*a4afcite*, L - 'J v > 

CJ;57^ - K'<v ^Pl«^+53-^PI^$n/ri->i U t7lllBlfi*©DDP 
S*3- Kf 5DNA*Bl»-rSCtlcjjJ56bL^:o (r)> L- 'J y >i:<tS7^- 
Ky<. y *M;&<+a-KJiP6fe$*i;fcE. coli**©DDP S£n- KtSDNA** 

#ggf& B Ji L-'J i>>K<fcS7>r- K'<7^Hf»Sftfc7X 

h + -^— \£ts&&L - 'J 'Jy\z.±Z>7 4 - Y'<v ^MAH-a-KUPBfcSfitf: 
DDPS*«Kf-rS-b5^TK«BM**JIILfco ft. L-'J y>i:i«7-f-K 

N A£*i!Sai»K*5^-ca£J*S! 1 Y s C£5loli 1 y s C*<h tfr&Zo 
3£I=*SI»»J3*£H\ tlld a pAStfM 1 y s C £««fT -5 -b 5 f" 

-rttfr^BBfcWM^ L-'J -y>i:J;57^ - K'<y *fi«*<lillfc$*i*a!£ 
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»Kg&$-t2-£^H. 1 1 8f @OtXf^^S^fD->>SIi:f^^S 
K*, 8 Ifg077->II^'J >^lctil^^i l 8fB®txf 

LTtvftti, -fc5f-TJPUlH®BW©&©"Ct>J:^o 

SDNA*-b7f-TKIIBSjttHai'3lC*A-r**?** < #S»ffe.n5 0 

tfIII©T5 /S£B£?iJ c K N-*«|^t)3 2 3#@©^<J T 
X/N^^^lt^SJra^^-ar^^s 3 2 3f|07'U ->>^^^TX/n°7^"> 

itz&m> 3 4#@©r;u^->^s ; fe->x7"-r >gi*fc«&£-h*r*>o3 2 3# 
^>^SKg&$-tb^o3 4 9#g©^<'j f-*— >aia£{ciiifts-sa 

3 4 5#g©-ir U >mm^v4 ->:/SaSK{t&<*-£3§EJ^ 3 4 7§g© 

><y >mm*t?-*-ym&Kn&£ j &z$im, 3 5 2ib©xw->m^ 
1 6 4#i©^;i/^ 5 >»»ai*y v?>js*i=ii*$-*4SEii> 41 

7#g©> f-*— >»S*-f Vu>f ">>SU£K1I* 3 -tirfro 4 1 9#@©->Xf 
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ftt>K^o*-^-£^ii-DNA£, TDDPSiHS^J Xii rAKIIIitG^J 

< 1 >^!6BjCD7ai*{;fflt,>-5i£^S!y t Kny^'J (DDP S) 

£rr- KtSDNA 

*»»H^OTDDPS^3- KtSDNAIi, SiSDOPS 
£3- K"f SDNAKfc^T. 3-K$tl^DDPS©L-'J^>i:<t57^f- 
K'<y?ffl##»(fc3ft*£E*£W-r-5fc©"C*>*o DD P S £ LTt2> i->x 
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?|J^> DDPSON-**^fc> 

©118§g© tX^>glS£^n->>^Kg&$i±5EJI> 
®81# @ 07 7->Hi^< U >8IS(lSm£-£^oll8#g © txf-^ 
f- n -> > St * I - s & * -a- 5 M . 

ftlDDP S£=J- KfSDNAtLTIi, Jci"* 'J 1 fcli-b 7 
f7l«Ifi*©DDP S^3- K-TS t>©-C*ntf#J=*iJK**l<C^o ^->x 
ij t7S«Ift*©DDPS^3- KtSDNAtLT, ^#«JfC«Beyj#^4 

3K;jrrfi*E*!l©-5^ *S*#-^2 7 2 - 1 1 4 7T*$tiSEyJ*<^«f &n 
^H£W-T5 *>©#, *5ftBjn;;ffl^J5£!ll!DD P S£n- KtSDNAOMT 

rau ii^fc7;yiSii:»ist5^F^ *©y s ysHSS^-s 

- K-TS t>©T*ttli«&li#Kra*>tt^o M-*'«<*©ai''fcJ;f9«^ 

t^DDPs ©E^t)-r^icffl*-r s c ta^a^n*^. -©^9 #»*© 
dp sate^xiiDDP s©i»*stt^«w^*»*^tt^»*w-raD 

D P Sitli^-a-W-f £DNA£^r > h" h DflMll, WIt©DNAi 
^Mtii^A L til ^flWC^t^IDDPS 
LT^-So fftlDDP S at£T-XI2fl!l©£**W-f SDDP Sitfc^£ 
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#^-r s dna^ m±iz m^-r ^ - d n a tmk llfflM d N A 
msb^k^a LTBmm&fctn. i^sfffc&tt© ? ddps^ 

m%*&M%HLMir ZgLmW&Mf&LtzW:. m^ttfrZ&WkZ. D N a ^-siiK-m 

-H--hDvn-y> (NTG) fcL<lil£iBM©jl#AI3!*&SEJIIcffli^ 

<t LTCfrttS fe©£fflt^T fca^frttl^o i->i U tT«f=Rf safc^eii L 
TM'SWfCJi^-^' h-'VU h "pO.IHr (Neidhardt, F. C. et. al. , Escherichia coli 
and Salmonella Typhimurium. American Society for Microbiology, Washington 
D. C. ,1208, table 1) iC&lf t>tl£ &©*<?IJ/H?* 3<> 1ztZ.lI* E. coli JH10 
9 MC1061 ftttif***^ totLSo DDP Sjtfe^^-^W^-^DNA©«t#Sct 

LTBtMffll^:^ 5tS©DDP S itfe^ ^ti-DNA^5i#T^ £ 0 

tf-fe5f-T • v;Hr -y-t?>* AJ13125** (FERM BP-5441) WW^ftSo 

( i ) ©£i!D dps m.Qii-(Dmn 
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LTE. colifCO^Tj t <*W^lfti!)3-r43&<> ftlOxyx >j hTliiffllM-t^f 7 
*-*\ S£l!©dapA&*>oE. colifl»JAJdmci061»**SILT#*«I*»*o ± 

tU<li37 t mT&T 4-24 B»|BK iI5Ul#«Jg#> }SM^#t£ /c(2#g^ 

£©.J:-5lwLT#te.*i;fci&* < »*, #J/Lli3, 000 r.p.i.T5 MS^lSU 
E. coli MC1061**©ffit££W5 o -©Sttcfc^K 0J*.lia?ik =?i©^"j* (Bioc 
hem. Biophys. Acta. ,72, 619, (1963)) . K. S. Kirby©#i£ (Biochem. J. , 64, 405, 
(1956)) m<DX&HZ£ •5 5fe-&f*DNA*»SC t*<TS4o 

d 9 Ltit»n/:MDNA^^DDPSjteKW5^!^ IfefM* 
DNA7>f^7'J-*ft8t5. **\ Jfefe#DNA£*^ttiMIR»*T^«-fl- 

n(i> «j£^«3E©«wiR»*wteJB"c**« mz.n* s aU 3Ai£. i&ms o°csx±. 

ft £ L < 14 3 7 °C. l-lOa-vh /mlT«* ( 1 #~ 2 m$) 

SWI&tt^**-WfAi=aS*gU SlMDNA^fPltSo ^#«JK«\ IfefeteD 
NA©««r{rffil^#JPfi»* Sau3AI iffl»Wtt5fc*t£*EyJ££U3-£S#JR 
^Jx.(fBainHI ^, *Sjg3 0 < C^±. 1 ~100^.- y H/«1©*#T 

L< fil ~3B#Rg, ^^-DNAi:ftf$tTCn*^ 
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iWMSSft^^-DNA^^U Ctli:DNA'J*- tf, 0*L<fi 
T 4 D N A U 4 ~ 1 6 °C, Bl^lt^ l~100a- 7 F /ml©*: 

#TT'l BfP^Ji, iff* L< (16-2 4BfHfl?;8$-t2:-Ci&lM.DNA*»5o 

2*. L < J2JE7627 (ponB704, dacB12. pfv\ tonA2, dapA, lysA, str, malA38, 
metBl, ilvH611, leuA371, proA3. lac-3. tsx-76) CD J: "5 ttD D P S 
5HS*LTjfefefrDN A5-f 7*5 'J -^M-T^o COlf^li, D.M.Morris 
on©^fe (Methods in Enzymology 68, 326 (1979)) &5l'»teg£EttlllS££'ffc 
^7 ^ y 0 A T'iOil LT D N A ©Sltt^ilt (Mandel.M. and Higa, A. , J. Mo 
1. Biol. .53, 159(1970)) ^(c J; <0 ftr> Z. ti)<T'£ 5 „ ttfc. JE7627£MiSAZ:&fE 

i^ttDDPs«e^aiwSH-rssftM*tt*<ffi»$tifc<*«t»5 ddps it 
try u >in?*ttr**©-c, DDPsxa«*#*s±i:ffl^fc»^ 

t»a^DNA^I5IlR-r?)C<i:(Cj;f3x DDP Sitft^Mt^DNAiH-^ 

T^^SCli^ttS-rSCtlwJzO^JSST^io D D P S ©**St£ffll^$fcM\ Yu 
gari "iO^jifw J; tyffoZ. <Jriir ? "C^ -"5 (Yugari.Y. and Gilvarg, C. , J. Biol. Che 
b.. 240. 4710(1962)) 0 

-eiT, ±f£ffi**cfc(), DDPSite^tft^DNAAK^^-DNAi: 
If A^ftlfcfiMDNA^, 0*J;Ltf P- Guerry £>©;fri£ (J. Bacterid. . 116. 1 
064,(1973)) > D. B. Clewell (J. Bacteriol. , 110, 667, (1972)) UifiZ^ 

ftiDDP sitfeT-©^#ii, ^-fe^-t^DDP site^w-f s**^£>> 
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mm. =«©#&^K<£*)ffefe#DNA*Hii!u ^ 'j/^-^x-our? 

is 3 (P C R : polymerase chain reaction : White, T. J. et al ;Trends G 
enet. . 5,185 (1989)#fiS) ir<fc*K D D P S jUS^if"^^ £ - t K X T bft 
X.So ^i|ia£Kffl<,^DNA7'7'l'v-te, DDPS itfc^©££I^£>6^te 
5 D N Arli©S 3 ' ^S{'fflffi-r5*>©££H^ 0 DDP 

^M^^^ti-DNASffH-^^fe^DN A 7-1-7*5 'J -<fc«9X? 'J 

^-£So DD P Sitfe^©^M«c^±itiL/c^{r!i> ±f*S$tl/cDDP Sit 

fc^-a" 5 D N A SffK" * -air P C R T # o - X >»f ;Hgla&Sj K L 

fc-gK gWODNASfrtf^WfiiirSC iiiJ;oT DDPS Sfci^-a-lrf £ D 

NABfK-^EiRT'^So 

DNA^7-fv-tLTI^ #J;tl2E. coliiC^TK&i&^Tt^-'BBe^J (R 
ichaud, F. et al. , J. Bacteriol. , 297(1986)) £gfc LTMMlTnii'cU^ 
MfottJlZte. DDP K-T^ 1150^X^^^^M^^±tfST'^ 57° 

-7^4 7-DN A©^-gS:(4> *X*7;^ h& (Tetrahedron Letters, 22, 185 
9(1981)#bb) ^©"giSC: <fc <9 ^ M©DNA£-fi£gS (#]*.(*. Applied Biosy 
stemsMDNA^-J&m model 380B^) £fflt>TfT9 C £^T'£ So PCR5 
l£f;U rf?M©P CR£)£=gfi (£7i£ (tt) S^D N A*- << * => - PJ200 
fcttffiU TaqDNA#U>7— CSffiafe (#) «k»)*l&$nT^5) 

p cR^{c«t^iiii|^ti/cDDP sitfe^ii^ i->* 'J tTRttiMttii&rtKfc 

5CilCctoT> DDPS ite^O^IO^A^ L^t < ^ 5 o Jfl 

l^ft5<^-DNA<bMfe&i*. StoK DD P SjtW©#£©M73i£ 

-tr5?-7Jg*ffiS[i35fc©DD P Slfifli, -hf£i Pit: LT fcIR»T# 
t7f7iai^MDNA7^7'7 l J-^t>> E. coliS^ODDP Sitfe^X 
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fc, t7f7MI^fe#DNA^HItU E. coliS*©DDP Sjfifc^-©£ 
*Eyj^*^^"Cff» U/c* 'J^^^f F\ fll* M*E#J#-^ 1 SO* 2 11^ U 

tobtlX^Zo ZGtX.rftZ&tttL-at* m*.t£* thrA. thrB. thrC*<fc] £>ft 
"CfctK *g|^t£(i£-* 8 3 %^ 7 3 96 & 0*8 4 %T'£>3 (K. Omori et al. J. Bac 
teriol. 175, 785-794(1993)) „ ttz, x.'y a 'J t TJIM&^OitWE^fU 
f LT-fe 7 f TlffliOitfif ^11 t LTIi> dnaAtfftl £ftT<^3 (0. 

Skovgaard and F. G. Hansen J. Bacteriol. 169, 3976-3981(1987)) o Lfc^-sT, 
i->i U tTiiSODDP Sal€^-0*a6E5>l*a6^. M/U^-lf-i'g 
>^^P CRSi:J;-,H:7f7il!i©DDP S ^m^T^ 6"5Jfg14(£ 

( 2 ) D D P S Sfc^©^H©2gA 

_tffi©J;-*) IC LTH^ntDDP SSWi:, 7;78^S©1^, JfAfcct 
ZJX&W'CDBiM&m.M-fZlj&t LT(i> Un>tV->hPCR^ (Higuchi.R. , 
61, in PCR Technology (Erlich, H. A. Eds. , Stockton press(1989))) > UtiL&MK) 
(Kramer, W. and Frits, H. J. , Meth. in Enzymol. , 154, 350 (1987)); Kunk 
el.T.A. et. al. . Meth. in Enzymol. , 154, 367(1987)) £ 0 

IfefeftfeK^^X; K±0DD P Sifrfs^iHgt Ko + y;l/7 
i ^T'iOiSt"?!^"^ (Hashimoto, T. and Sekiguchi, M. , J. Bacteriol. , 159. 1039 
(1984)) 4<*5. DDP Sl1s^«f t^xyx >J h7lMI^f ^ 
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£/<^-dna^££:£I&&x.dna£, east kd*->^t = >^tehm 

IU Ztn?mHlf E. coli 13110 **£^§«E&-f£ 0 ^IIL-U^>©T^-P 
?'T£>3. S-2-7;;if^->Xf'f^ (A EC) £"a-irft^i&ife> #J;itf 
M9fC^«mtt*^§l1"So 5ti©DDP Sitfe^^-i-W-rsa^^DNA^ 
{*fTf 5#ci2. ^©&&x.DNAi;:ckDS£fl£ft£DDP S#AE CtCj^Hi* 
$n^/cfe(', L - U ^>R[f^7; y tV 'J >^(DAP)o^^aj*^<nc^^ 

W^fflX.t>tl5o CftfrtfU L- 'J v^(Ci:5Pl«©ft?l&£n^DDP S«fc 
^^Mt^fflMDNA^ftt^^tt, (^la^DNA^ODDP SitG? 
IZZJ- K$n5OTf^'AE CirJ;^|!l«^Slj-^:^©T\ A E C 7Ws3sftn £ tl 

- 'J v >©T ^ n A E C iHS^i & -r*£:b*>P£«©*?l&£ 

ft/cMDDP sit^^-^w-r'S^x.DNA^w-rs^^ii^-rsci 

-ttSCt^T^So fiMDNAil^filDDP S ilWSff^^K D ffi 

A*W*L<> ^JX.(4"pUC19> pUC18, pBR322. pHSG299, pHSG298. pHSG399, pHS 
G398. RSFlOKk pMW119, pMW118, pMI219, P MW2183^W £tl£ 0 faK^r- 
^DNAC^^^-fc^JfflT^^o 

P S£3- H"f 5DNAge?iJ©_k»ft(C, lac, trp, P L ^©-t? 5 f-7^*ffl 
I»i^i<ffeoynt-^-^Mltfei<^ DDP SitfcT-K^ttlS 
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NACfc^t, n- KSftiAKOL - "J ^>CJ:47-<- \t'<v?MWMl& 
$tl5tMft5fc©tfc5o AKi LTii> xv/iijk7llls ft*©*> 
©. #I'E. coliS*CDAKIII^»f €»tlSo t7f7liI@»07X 

III©N-*Sfljfr>& 

0O323S BO^U y>SS^7X/'f74 ; ^iSSi:ti5$t5fI, 

cn)323#a©^u is ymm&7 fr-oiQsmsc!)? v -> 

> a * * T x / n° 5 ¥ y Wt J8L & K ft & £ * S £13 , 
0034#B©T;U*->g&g£->X^ >a3£J=«**-**>-3323#B©^U > > 

SI^7^^°74 ; >SliSi:t^^*5fI> 
(-)325* B © o >T •> 7 x -^T 5 - >&£CBft $ -tirSXHx 

(*)318#1©^ f-*— >3SS*-f 7D^->>leli:it$itl.fI, 
(M318#@©y f-^->^3g^r^ vd-T i/>^SiCfim$ Wo349#g©/<'J > 

(f )347# a ©✓< u ymmz/ >a*Kftai3 

OD352* gOXUt- >8Ufc*-T VP^y >«*{C«ft$-arS*H> 

(30 352* @©XU*^.>g|*£f VD-Y ->>M(CS^$-dr^o369#@©-fe'J > 

o)4i7#a©y f-^-^^s^-r vd-t ->>^^fcfi»i$-yr^o4i9#e©->xx 

BtaAKIII*3- KtSDNAtUTIi, 0"Jx.!iE. colift3fe©AKlII£3 
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fSDNA, %&\Z\t&mttl\^*&kWM<?>r>%> ig^#^5 8 4 ~l 9 
3 0T^£ft3KWW £*l*o l*U E. coli©AKIIIM\ lysCitfc^Kn- 

*fBia«wffl^SSE*l!AKIIl«:3- Kt«DNAO#JT*5, 

£S!akiii©t i y $KWt>-r frciffl^-rs *>©#<fcSo ^©«fc-?tt»*©s 

ttJrH-^Lttl^tt*T©T 5 /t^lOl^ fcJfc&^ttJfA*^* k©& 

tzm*kmiysci&fc+(D)&m&m csm^i) it. Knss&sftT^s e. con 

K-12 JC411^©lysC©K?iJ (Cassan, M. , Parsot, C. , Cohen, G. N. , and Patte, J. C. . 
J. Biol. Chem. , 261, 1052(1986)) t 6 t Efrffis LTfc <0 . ^©9 *> 2 K 
$tl57i/ii*iWioTl^ (JC411^©lysC{±. ae?lJS^8 fr^-flysC© 

0 1 f @ (D ^ 'J y >SS^7 7 - >S2i:l # o X C ^ ) o C©E. coli K- 
12 JC411^©lysC<tl^— ©B^O^lPf £lysCT£>oT*>. ±SB0O~O)©t'>"r*i 

*8l»-rS*j*li£tT©a5T**o »^SAKit€G^X«flb©S£**W 
tiAKSe^Mt'SDNA^^yk^D^IillL^ tifcltODNA 
t«ii:a#t5^^-DNAt**ISLTai!lADNA4#4, 
Afc«£«£4&Kil*A LTIIIM*#> I^Kfe***© 9 *>-C$tmm A K£ 

■c^s. ttz. »£SAKate^xi*#©£JS£W^3AKit<K^*^rt*D 

NA^ tel-a^-r*^^ ^-DNAiaglTaMDNA^T, ^©t 
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(ntg) ^«Da#Ax^*saE*cffli,^tiT^sscii*jfr £z>!&m&'<70o 
4ii oxii, jli/x u tTJRXJi-fe^f-rwirss-rsia^-cfcntfi^tts 

teD^ffltvrfcfrSfrfcCV. ^ft^Ji^-f h'Vl>h£>©» (Neidhardt, F. C. 
et. al. , Escherichia coli and Salmonella Typhimurium, American Society for 
Microbiology, Washington D. C. , 1208, table 1) lZ$>lf <Z>tlZ *>©3&<?!lffiT& *„ 

IztJLli* E.coli JN109t*^. MC1061#cfcifa<*tf £>*i£o t/c, -t7f7li: 

AJ 131251* (FERM BP-5441) ?A<*lf&ft5. 

NA7^r7 U -©fNK*tt, ±I£©DDP Satfc^©flM#£^fi6KfT*.liJ:t\, 
7^77'J-ftSi:ffll^f$ilTli, AKK IK III£K£«U #JX-tfE. 
coli GT3tt (E. coli Genetic Stock Center OfcB^*^ -y H'H) ^^t>A^ 

S*tt*<ffl*t*nfcl*t UTAKjffe^-©Sa^DNA^fco®^#S o 

*^&imjia»ai«*i8»L. *nj: i3fi#*tt*m»UTAKistt*flis-r*o 

AK©gfgfti^li> -y hv>e.©^i*»=«tDfT9 (Stad 

tman, E. R. , Cohen, G. N. , LeBras, G. , and Robichon-Szulmajster, H. , J. Biol. Chem. , 
236,2033(1961)) „ 
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* D N A 5 C £#T*& 5 0 
ft. PCRjfelC«k»)jfe€S,#DNA^e.AKjie : f : *ltt(B"rS»^'l=«. PCR 

Sl&^ffl^^DNA7°7-r-7-<b LTI2. #J/lt*E. colifcfc^TSWOtttoT^ 
£S£?|J (Cassan, H. . Parsot, C. , Cohen, G. N. , and Patte, J. C. , J. Biol. Chem. , 261, 1 
052(1986)) LTMfPJ&T^S^ lysCitfci^n- K-f£1347t£2£fr £ 

ttSfi«*l*ST*« «»Jx.{iEy!l#-^5SCf 6 IC^-T 

t^fTlilMffDNAy^^'J-^b, E. coliEfe^© A K itfcT-Xfi^ 
-tr ^7 JSMSfefetfcDN A£S|1I!£ E. coli&3fc© A K£fciP©£»g£yiJ fr 

iifa©ck-5cLT#bn/cAKitfei^(r. T = y^*©e^x nxis^x 

7 >yA/,£^J|£aiA-f 3 c «t*<T* So 

jfefe#fcL< «jfefei*:^©iiaifc>lDNA±OAKjtfE-?DNA*eSf 
t Ko4-'>^7; yT^ltiM (Hashimoto, T. and Sekiguchi, M. , J. Bacter 
iol., 159, 1039(1984)) Ifefe#t> L < Jiifefe{*^©»iM.DN A± 

f-;u-N* - - h p v ^'t- : j y h l < nmn&mte i'c^fifflfMit s^rfe* 

ffll-'Tts «fcC»o 

5fi*JlDNA*AK^aft, E. coli GT3«K®K«*-r s» 
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AK«e^*^W1-S*Mft;iDNA*«#-rS#M\ "II— ©AK*<L - V 

j;f)at$n5tto(^ l-^vo^->>, 

IIOL- 'J ^>*<j8Slin$nfc*^*tti±T©feW3{r<nrtBlc/«£*tt-r 
T*£o C©S**fllfflU feW^. L — 'J L — 'J i?>(DTi-B f 

■C*«AECi:»ttittoti^ft, f tt*>£M©»Bfc;**i;fc£J*aAKit£ 

C -5 LT#t>n/rK^^Sjfi'(5i 1 ^> fiMDNAi Lit 5 ^TJIMK^ 

:ii<Ti4. *&*£DNAj^&£JIAKafc^Wfr*&»>tt}U fib©'* 

* *-K#AL;tet>©£ffifflLTt>J:^o *36W»r*Jt^M^« c <t©T* S C 
i©T^-5<^ ^-DNAi: LTtt, ^7X= K^^-DNAMSFi L < > W 
X_(fpUC19. pUC18. pBR322. pHSG299> pHSG298. pHSG399. pHSG398> RSF1010. p 
MW119, pMW118. pMW219. pMW218^A^(f bft5 o flfeK *>7 r - S> D N A©'** * 

- K-r^. DNA©±«EiIs lac, trp, P L t$©-fe 5 f-Tg*fflMB&l*!T'S!l 
< 3 >*5&Wlz£ZL- U v*>©Sit- 

fe&sn. $ t> (i. L — 'J -^>i:J;57^- K^'-y *ffi«jWffBf£ftfcAK*«# 

- U ^^^It^CiCJ;^ L - U ^>£'x&¥ck 
<8$t5:tms. »L<ii, fIiDDPStfIIAK*ifci:t7 
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mmt LTii, l - y y>ci57^ - K'<>* nsseji^wt-s 

$ A K L - y > «fc S 7 * - K'< y * I A 

K-CfeotU(^ ^OJ:^ttB^!AKjtft^i*i:L"C-fe7f7lfliii: 

A K £££"T * J; O K 1£ o fc-tr 5 f- TSI*fflK»*T £> o T fc <fc lr\, 
— S\ EilDDP Sit<E^£*5f-7**HBK*A**::<bfc:«koT?BSfte 

* * - D N A t &%@ LT 5 D N A ZMUft Ki*A"f 5 - <b ir «fc T7£ 
x~ K&flH*S U\, tllDDP SflM5-?-&tfXI*£!AKaH£^£ 

A©JB^ttrat>tti->o 

fliDDP Sitfe^S.y c MS!AKjlfe^*3lA$tl^-fe7^TMmiC*J 
^tyt Kni?f3 'J >Hl/^^^— ferine (dapB) 4*ait5 - tic J: *) , 

!Jtf|SDDP Sitfc^^JfU yt KD^fn ij ? 9 -■ tfflMi-ftf 

7-*^— tfit-KT- (DDH) ^^A-TSCifC.t-oT. JBL- y v*^££14*IrI 

iHKimSo ccd-^t s / try y >»ft Kn^t- tfittKiPti:i»3* 
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A-r£ftt>t>f^ x^-;p^7;; tv y h7 >xr ; -t— sate-? (da 

pD) 7 tV 'J >St7*T -> ^ - -fef'ateiP (dapE) %i%&-fZ 

Mu7 7-^*ffll jfefettD N A D N A £• it flat" ZZtl'^K) 

=t tr-»£*!ra£-ti:Tfc«fci. , >o 
#itfc^©#A©je#i*Ri*>tti\> 

E. coliCDL - 'J >^fi£^itfe^> g ^SUBBDDHatfE^Ji, J^T© 

DDHit-fE-^teN ^ "J ^s<?-t- 'Jfi ^Vl'^ i (Corynebacterium glutami 
cum) ©DDHitfc^©^^©* ? KBiyiJ (Ishino, S. et al. , Nucleic Aci 

dsRes., 15, 3917 (1987)) * fetfcfftfcLrt: 2«©* 'J =>'? ? Is** 
v- CM*. ME. Kfll##9> 10) *fl!(,vfcPCRi£ir«k*K 7"l/b"/<^f "J "7 A 

dapDjtfci 1 ^ ^©dapDitfe^-©? i7 U^f^ K5c?iJ (Richaud, C. et al. . 
J. Biol. Chem., 259, 14824 (1984)) * t> t K-fpjS L/c 2 «©* U =/? * l/^f- 
K^-Cv- (#l;Llf, i£?iJ#^-lK 12) ^ffl^fcPCRftCi^ E. coli 13 

1 1 oi*jfe6# d n a £if m-t s z t \z x o x n t> tl Z> o 
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dapEiftft^li. SE^IOdapE^ET-O? ? is*?- (Bouvier, J. et al. , 

J. Bacterid., 174. 5265 (1992)) * £i:fMS Lfc 2 «©* U * K 
(Efl!##13* 14) *J8l>fcP C Rj*(r «k *K E. coli DNA4HHB 

IDDP Sitfe^XCflERfflAKIIIit^x t> U < lifft©L- 'J 

fe^ © 7° p * - 9 -x i* c n t. ©ifif £fs?s $ ^ £ A6 ©ftfe© 7° D * - 9 - *< 

S6i:«*IDDPSlfif, «HaAKIIiae^. *S^«(lb©L- 
>; i^^^dcSae^*^^ 5 K±i:»i6#»D N A i LT*Ati»^i:», 
*A*-<5©KJfll^-5'<* ^ - D N A ©«»iejfe*<iBBB6rtT*t6 UTtt*i«rt6tt *> 
©•Z?£*if;f*iJJBT#£o 

>X©L -X U*— >£jgK<t LTfis XUt-^TtD/T'feiAHV (a-7; 
y_jj_t KD + i/ffi) K»ttfctt*<*n£*lT^S (S. Komatsubara, M. K 
isumi and I. Chiba, Appl. Environ. Microbiol., 35, 834 (1978)) 0 ^©ek? 
tttltiLT, Hr5f7«7;l'-feyt>7 AJ13125j|*j&<* So 3t*li#M\ 
UMirX||ftfl5K^#X^X|)|ft«iF5E0f (»««3 0 5 B #S^t!SJJf|0 < (ill: 
I-TS l#3-*f) 1 9 9 5^6^12 B J: 0 FERM P-14983©SIE#-^T# 
f££tU 1 9 9 6^3^4 BK7*^><X h go* < 9 $ *U FE 

RM BP-5441©SI6##*<ft-^*tlTt'>So 

mU:*7f7 • v;lH?«y-t?>X (#MHB5 0 - 5 3 5 8 9 ^£f8#M) # 

sstf&tiSo >; >x^;i/^*->v--if(i> L-'jy>»*»*ti/T, l-u 
^>©KRifcKJ:o*^u *k cin^x 
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t7f7SIIIt &^M£/-(iN-^f-;l/-N' -- hn-N-- haV^T 
-py (NTG) L< (iffiilK^CDji^AX^^flfflt^nTt^^^JCcfc 

^Jx.iiD. M. Morrison©^" (Methods in Enzymology 68, 326 
(1979)) *> £ l ^SW^M^H^ ^ •> * ATM LTD N A ©SiI14£Jf "T 
(Handel, M. and Higa, A. , J. Mol. Biol. , 53, 159(1970)) W>t PUHlC LTfto 

Ktli ITIi, x^o-Xx iS=7t\--^ 77 

* h-xk l< <2T^^©in7K#Mtt^©*i3PL ^u-bo-;ufeL<«v^ 

iiiilTii, fit*. KiTV^-^A, ig<kT>*-'>AfeL<«U >st 
-/-^-^^©i^T^-^Ai^ *SinzK#JiM&fc£*©*ri»S*. T>^& 

i?mw^#TTi 6-9 6 n^nmifrr *©*<«»: <> #«aa«2 5°c 

~4 5°C{C, **»fpHtt5~8HlW1B'^-So IS, pHIM£K(i*R*l*S».MiW 

»8«fr£©L-ii ^>©#J8Uijl#>f *>X**1I8:> it»&*©flb©&fti 
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miit, P dapAl<tpdapA2©§2£Xg£^-f HT&3o 

H2|j, filWIIlDDP S©L- II i?yi:j;5lit^t8TJ65. 
H3Ji, -KXMdapA'ate^^W-f S^Xi KpdapAS824©MX§£^ 

14li, P LYSCl<!:pLYSC2©§a5£X!§£;^-f IIT&So 

|71i, dapA*24£*rf 5RSF1010Ei3*©75X = KRSF24P©«1SXS*^-TEI 

0 KpLLC'8 0 0»jiia i £/7tBTfc4o 

B9li, da P A-24S.O'lysC*80^W-r^RSF1010fi*©r5X S KRSFD80©$S»i£X 

aiifcjw l jgiiffJ D D P s itfe^©&?# 

< 1 >£F££!dapAitfc : ?-©£n-.=.>^ 

E.coli©dapAjte j f-©*S*Ey | J<4BE»-*^*tl"^*t) (Richaud, F. et al. , 
J. Bacterid. , 297(1986)) . 'J --r-f U-MORF)tt876E£2*-C 

*»K 292T S ySHRI£frt>tt*£aH£3- KUl^:tWoTl^. c 
©dapAitfcW<!:©<t "5 izmffiztiT^zfr^w-e&ztzib, 

SDEyiJ<fcORF©**^fr««*PCR&£^Tlfi«U ^o-->ri" 
E. cdi K-12 MClOei**©^^ ADN A£^M> Hff©^"'^ (Biochem. Bioph 
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ys. Acta. ,72.619(1963)) K«k»)[HpKU &?ij#^f 1 2 K^T BE^'J^Wf £ 2 
mozf^^f-ZftML, in6*Ml>T, i^I/'J -y.f-t»©^ (PCR Technolo 
gy, Stockton press (1989)) i:ffiotPCR£l5*m\ g S*)D N A©if tl^rfi 1 
ofco »&ftfcDNA**©3*rtj*toPCRKttffi*n-^>^'<**-p C 
R 1 0 0 0 (Invitrogentt (*B*^*^-7W) «t OKA) i:»AU:c P C 
R 1 0 0 OtilacZyu*-^- (Placz) lacZ^n^-^-CT 
«E©SBffiT«lBfL^«lTTljJRStiT^5o :©pCRl 0 0 0 ©M$J»r5fc*© 
flCPCRIfH-^gUllbn^aMDNA^E. coliK*A"f lacZ^ 
a^-^-mUT^PCRVi^n^tiZo PCRifr^pCR 1 0 0 0 CS 
*TT * BBU Z. © lacZ7 Dt-^-CJ;5 K¥^r fRl K St L TdapA© 3£5? © ft * ^jE 
^lfij<tn»:*«k-5^JI*S$nfc^ , 5^S KtLTpdapAK jg*i6iifi;S«k?i:lfi 
$nyc7°^X= KtLTpdapA2©2a©7 p 7X = K*Wfc (IDo 

in&O^X; Ki&DDPSXflttTfeSE coli JE7627{C#A L/c i - 5> 
/7X - K*#A**x^:<*« ! lS^"C*SJE7627©yr i 7 tV U >SE©S#tt*< 
ffl«r$hfe©T, S^7X; KKlfASftfcDNABrtf^ Stt©*SDDPS 
K-T5jB<K : ?HiapA*-S-W"f SiSSSLfco 

pdapAl^S^SE. coli 131101* (BM^WftEff ( B*B#IS8JR=ftTlj) ^ 
t>A#) {C*AL"r»e>tlSBSIS***W3110/pdapAK pdapA2£E. coli W311 
0^(l^ALT#'in'S^!Hte^ ; &W3110/pdapA2<!:^n^'n#^ L/c D * LT^ 
T©^^-^ 6^^*M9K 'J i?>07tn^T*5AEC*lDA, -tl£> 2 

^tt 1^131 10#fclitl*ifcT*&*L;fco 2i©ifgi»^7X; K^Jfrfctt^l 
3110#fe> AECiri^iW^W^Cnfc^ *©£Wffi£ttL-U -^©Sin 
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(*/N&itfe M9) 
A : (20XM9) 



Na 2 HP04'12H 2 0 



KH 2 P0< 

NaCl 

NH4CI 



303 g/L 
60 g/L 
10 g/L 
20 g/L 



B : 1M MgS04 

C : 50% Gulcose 

D : lg/L Thiamine 

±SSA, B. C. DfcSlJ^KfcEU A : B : C : D : tK = 5:0- 1:1:0. 1:95 © 

< 2 >f^IDD P Sitfi;^ (dapA*) ©3tf# 
L — 'J ^>K«kSE#a<fSPIfcS*ifcDD P S*^- K-T SdapA'^-^pf 5 75 

t^iffiU &W#AECj;:»tt<t£oT^Sl*£3ftr*£<!:Jr«fcoT. da P A*£ 

dapA'^r^^ct < WLVHrZtllblZs < 1 > T'fp$¥ LfcpdapAlii «fc tfpdapA2±©d 
apAic^HM^tt ? c in Ltz 0 

(1-2-1) dapA*^^ = K^J**©*^^©*!* 

_hf£T# h n/cff31 lO/pdapAH**, J: OT31 10/pdapA2#c£ . Ztl^ftim * ©»£ 
©AE C ^tf 1 9 i^¥M*±t«i L/:o * LT A E C fC «£ 
ih***W^ dapA'^^-W-TS^^X * K«J##©SS^#©*feW*fTfcofco 
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mi 



AECftKCnM) 


13110/pdapAl 


W3110/pdapA2 


250 






125 






60 






30 






15 


+ 




8 


+ 


+ 


4 


+ 


+ 


2 


+ 


+ 



pdapAliKDdapAiEfe^-Ote^^lBj 14 lacZ7° a*- &^©;frfa £ — £fe 
LTIf^ (11) o <fc oTpdapAl±CDdapAjtfe^ 1 (41acZ7 p u^-^-{C J; t) 365i 
Jb&<*IHfi$ftTt*Sfc«^ dapA#»£ffl©* *^&frtt9flGitft©AE C llttt 
T£> o iztifi* pdapA2±.©dapAite : f {ife^^lfiJ^lacZ^n * - ^ - HM 

2gj£©AE CTtf^Sf ^tlSZi^i)^/: (W3110/pdapAlttTJ430inM. W3 
110/pdapA2#T^5nM©8&inK"C£Wrt < ffll*. Ztltz) „ tils* C ©£WP!Wf4 L 

Lfc*<ot, SyM*A*t*l=ttpdapA2*Jf§lv *5l?i&»M 9 JCAE C*60mMSS 
ftlL;fct>©^ dapA'^W^S^XS K«m*©aMRI=ffit'>;fco «T, HM^J 
1 ICiJ^TCO^MllR^tl^o 

(1-2-2) t Kd + ->;1/T i >(-J:'5pdapA2©-f > t" h o^^ag 
pdapA27 p ^X^ K^©^©#A{i(ix F^lih Ko + <>;l/7 5 > 

2 //g©DNA^0. 4Mb Kd + S/JUTS >«f CO. 1H KlhPO^lmM EDTA (pH6. 0) 
IQQvU 1M h Fd + ^T; >-lmM EDTA (pH6. 0) 80/*K DNA 2#g. Tk^rJDX 
Ttf-200^1<t^5) T% 75°CT'l ~ 4 BSMii&SLfco jftia®DNA*^7X/« 
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^y-TSfififc, E. coli W3110K«*AU ^tfSHk (L-broth : 1% Bacto tryp 
ton, 0.5% Yeast extract, 0.5% NaCl, 1-5% agar) \zWl£ > =JD — — ^J^Jffi 

s-tt/io :n&4 (i-2-i) Ta^fca^ifttci/^y * u sk^hllt^p- 

(1-2-3) dapA'itfc^©m«£.K.t«apA'jg!fel©t£ft 

_hs5,3 6*3^e.ajHSpdapA2*IIIiRL, - ft Z> £^£I!!pdapA2©-?:ft'E f ftTda 
pA^fflt* JE7627£JB§HEftU «-?gKte«ll*^fe>*iiNHiattaitt*aa«! DDP 

* (1.6% Bacto trypton, 1% Yeast extract, 0.5% NaCl) T**L> 660 

nmjc*>»t5»ft (od 66 o) w&o. sizti^tztz^x-mm Ltz a imo'co 

^#TT% 0. 85XNaCl-C^L, 20mM 'J >^'J-5A«W P H7. 5-400mM KC1K 

isl, js^ttjas co'c. 2oow, io#) vwit&mLfco m^w^WL^o°cD^ 

ftTT, 33krpmT 1 B#R§ii'l>L. -Lrf£ £ T £ tl\Z%mmmzti £ «k 9 ffit^£ 
»U OfP-*«#Ufcaa'tL, b£20mM'J U ^AS«$ p 

H7. 5-400mM lCUzmMLtz 0 

DDPSifgttffliSii^ Yugari£©:fri£ (Yugari, Y. and Gilvarg.C. J. B 
iol.Chem. 240,4710(1962)) Tfio^o Bp-fcTIBfiJiS©RJ£*©!R:)tK€:x 37°CT 
^ft^gfr^M^Wt^OnmOMTzM^U 4U5ytKn h°n U >»*«B 
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(KlEftifiJSJi;)- 

50mM -f ly-Z-JV-HCl pH7.4 

20mM L-7XA°54 ; >|t;7-'l'ft F 

20mM bVl/ti' h U 

tf- LOml 

DDP S©BN^m£«£-T£l^ ^s^^t-a^o^^L- U 

iz< < tiofcDD P SHt5Iie«»ft3|tO^/7X i KMu «»^7X 
~ K3 6St3iitfeo/:o Cft^-tfl^'tU pdapAS8. pdapAS9*J J: O'pdap 
AS24<ti%£L./c 0 ^©i£*BE?'J©?fe£T' pdapAS8ipdapAS9{i^— ^H^Wt"* - 

pdapAS8. pdapAS9*J cfcU c pdapAS24±OdapA*(I 3- K$nS 3 S©MDD P 

£ L/T JifUf W {= WJB £ * ST lift ^ <k *JK L fco 

(1-2-4) SEHSdapAate : ?-©*826E?!!©ifeS 
DNA-> — ABI Model 373A (Applied BiosystemsttS) £f£fflL-T, 

3 {I^1-^S}dapAjtfe^F©S£JiJ±'e> pdaj»AS8&tfpdapAS9H\ 4 8 7#g©C 
^Ti:, pdapAS24i*5 9 7 #g © C^T fC^ft LTi^S d kfrtyfrtU-oiz 0 
-oTB£J'J#^-4 IC^DD P S©T ^ /&B2?iJ{Ifc<^T. pdapAS8&J>'pdapAS9© 

n _ k-tsddp si*, 8 i#i©T7->aa6^^'J ynm-. pda P AS24©=i 

-K-TSDDPSii. 1 1 8 f @ © t Xf i> >i» n ■> LTl ^ 
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(1-2-5) "SXaSdapACDfEH 

< 1 >©^MlysCjte^©^ d- — >^ 

E. coli©AKIIIitW (lysC) ©^Sae^JliBtfrfB^nTfc^ (Cassan,M. , 
Parsot, C. , Cohen, G. N. , and Patte, J. C. , J. Biol. Chem. , 261, 1052(1986)) . * — -f 
>U--rw >^7U-A(01ff){il347££*t«I:?>tt*K 449T i. JWBMi^^i^ 

£LL - U ^>JlJ;S«J«ai*S«t5fc». ©J*'* I/- fci&K, 

E. coli 1-12 MC1061 ttO^f / ADNA^IE (Biochem. Bioph 

ys. Acta. ,72,619(1963)) C«fc*)M*U Ba?'J#^ 5 _£.tf 6 IC^-fE?!l£Wr 5 2 
a©7°v-rv-£fp$!U cn^^ffit^TJi^U yfb®^ (PCR Technology, 

Stockton press (1989)) fC^o TP C RKl5*m^ lysCjUs^-OHHIfcfT^ 
/Co WS^fcDNA^BamHIirAselTiB-fLLfcSU ^'/f^KU ^3h°-<^^ 
-pUC18©SmaIgf$ftf::3f ALfco C©SmaiaH&(i<? ^-^#£1" £lacZ:/p^ 
- ? -©Tfcftfl'JK'fiS LT*5 0 . pDClSCDSmal^PtetC DNA»fr^#A LTll^n 
SSMDNA^E. coliK3|A-r£<t. lacZ^D*-^-jWjBC«fc 5K*iBL 

OJ-KX^-) JS^KitK SA£ft/cDNABft)t#lE¥£ft£o pUCl8©Sma 
Wi:PC RKlrtf^if At* SIRx pUClSfc^itiT^SlacZ^o-t— ^-{r J;S 
m^falzM LTlysC©^©fr£^&:£fr<ttt£cfc9C^A£ft/c:^X ~ K 
£ LTpLYSClt. iE^[Bl«t4*-5 c fc9^ifA$tl/c7 p 7X ^ K<t LTpLYSC2© 2 W. 
K*»fc (14). 
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Ztlt?<D7?Xi KTAKK IK III^^a«cT*«E. coli GT3 (thrAlOl 
6b.metLM1005, lysC1004) Lfc t Z. GT3©*^-fe U >fc iCf^T i 

pLYSCl£AK§S£X8«cE. coli GT3i::i» A LT?#S>ftSJBW*E*tt*GT3/pLY ' 
SCK pLYSC2£E. coli GT3tr*A LT*# £ft £7&«'l£gl**£GT3/pLYSC2<!;^£ L 
/Co f^*M9i:ftOL-'J VyttaiLs GT3/ pLYSCl^fc «k 0 : GT3/pLYSC2#c 
&*tl j etH&*Ltio GT3/pLYSCl^*5=kD t GT3/pLYSC2«i KU^I^lysC^ 
ft5/77; K*«f*L, l^7X = K±©lysC(Cn- K^nSAKIlI^Bt— 
OAKT'iSo M©L- U y>#ffiTTti"S-OAKTfe5IF^AKIII*<L 
- 'J v'yjC.tfjM^tlS^toJ-^ MftHL-XU^->, L--T VD-T 
L-y^3i-^>. Stf^T ; ; 'J >»(DAP)©£-fiJW<-e*tt< fc9£W*<ttl* 

< 2 >^^AKIIl3tfeT- (lysC*) ©5tf# 

tttoT^5**aKt5CtKioT, lysc'^^-w-rs^^x S K(S*m*jg 
lysC**8b#«fc 5 fci&i::. < 1 L/cpLYSClfc J;tfpLYSC2_k©l 

ysc^aejMBa*fTtt -5 - £k 

(2-2-1) lysC*£^rf 5 7°5X 5 K«fir«j©S!R*#©*feSt 
GT3/pLYSCl#fc J:tfGT3/pLYSC2l*£**l*';ft«* ©»£©L - 'J 5> > £>3<^ii 

AEC{i«ts*wia±JiaE*w^> lyscfc-a-w-rs^xj kissm*©^***© 

#IBME-CL-'J 5* >*St^*AEC£^tfM9^JfeT©^jNE*i*©£ir*&2 




WO 96/41871 PCT/JP96/00648 

- 30 - 





0 0. 2 0.4 0.8 1. 5 3 6 12 25 50 100 200 (mM) 


GT3/PLYSC1 
GT3/pLYSC2 


+ -- -- -- -- -- - 

+ + + + + + + + + + ±- 





0 0.2 0.4 0.8 1.5 3 6 12 25 50 (mM) 


GT3/pLYSCl 
GT3/pLYSC2 


+ -- -- -- -- - 

+ + + + + + — — — - 



pLYSC2±©lysCit J fET-©te^{ilacZ^o * - ^ - (r «fc 5fe¥©^"f^ <b — & LT 
t^S (04) o J:oTpLYSC2±©lysCil^{ilacZ^o- : e-^-T^*^±iitii 
$nTfS^:J£)lysC3&<»^l!©**-Ct>*^»)ffl»«©L- 'J AECKW&T 
h -o tzifi, pLYSClJKOlysCate^Jife^^l^^lacZ^D * - ^ - K*f LTi£#fr 
T£>«9. ^©^n^-^-fc^fcLTl^fctofBS***^^ «£*><£»*© 
L-'Ji?>, AECT^W^M* tlS - kifit>fr*>tz (GT3/pLYSC2#cTteL - U 
>KoOTtS100«li©i8;(jnE*T. AEC[I-3(^Tte3mM©8s;&IlK£ T^W^ffl^ Z>ti 
KfritcftlZtt L. GT3/pLYSClt*T'{i L - >J v> >^ AECi fcO- 2mM©»KT'£W 

g? © p| B#8s JD ( Z «t »? * £ ft 5 C £ £ W L /c 0 

Lfc*<oT> SCH*AIHftl=«pLYSCl*ffll^ % ftiWSiM9i:L- 'J v>>10mlU 
& L < A E C 0.2mM^^jjnL/ct©^, lysC'^Wr £ 7^ X ^ K«#t*©a 



WO 96/41871 PCT/JP96/00648 

- 31 - 



(2-2-2) t Fn + y^T i >ic J: -5 pLYSCl © ^ > b" F Df^ftl 
pLYSClT^Xi K^O^gCD^AKft. ^7X; F^IgkFn + y^7;> 

XI K^U:IM-hDVr7-^> (NTG) T'MILti^X; K*tt 

( b Fn + ^1/7 i >C«fc^-T > t" F utliffil) 
2/zg©DNA£ 0.4M b Fn + ->;l/7; CO. 1M KH 2 P0.-lmM EDTA ( P H6. 0) 

100 jul, 1M b Fo+i^^; >-lmH EDTA (pH6. 0) 80#U DNA 2vg, 7k£*n;i 
Tfr200/U£-f£) T , 75^C©^:#TT. l~4WlLto iliODNA 
^^75X/°^y-TW». AK^^ittE. coli GT3#Uc:#A L> 

( L-broth : 1% Bacto trypton, 0.5% Yeast extract, 0.5% NaCl, 1.5% ag 
ar) izm^^^--^m^^ttz 0 Z.M (2-2-1) L tzMtRi&mz \s 7 V 

^mmzmsokotzfefeftfrbtiizo 4 n^wt-ii o. 5~o. &%tt^<oM 

pLYSCl^E. coli MC1061fC^AL> t N T G&LSl^fc C U ^ tz a felt 

(Dmfo&— &igmLTm.m$:W\%.Ltz'&y7X i KfcttitiU E. coli GT3(IagA 
Ltz 0 -?tit>%, xTY^J* (1.6% Bacto trypton, 1% Yeast e 

xtract, 0.5% NaCl) Tig# U OD« t »^0. 3 \Zti ^ tz t Z\ 5TtI U T 
ISC^-TTMiS®^ (TM buffer) T&f£L7t&. N T G?j£ (0. 2mg/ml©^-CN 
TG£TM buffer IzmfflZ it TPS) dfgSU 37°CT'0~9 0#ML/c o ffifr 
£TM bufferSO'2 xTYWTiSfe^, 2xTY^K&T-^# LT^JI£@£ L/c 
Mttct^T^X- FDNA^ttlffiL, E. coli GT3*5tcf-3?A U iH^OX? 
^t"hnfIi^«i:ffC\ (Lys r ) , AECWtt 

(AEo ommfozmzo 
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(TM buffer) 
Tris 



50mM 

50m!i 
lg/L 
0. lg/L 
5mg/L 



(NH4) 2 S0 4 
MgSCWH.O 

Ca(N0,) 2 



FeS04«7H 2 0 0. 25mg/L 
NaOH£ffit^TpH6.0K!Sg 

_ha£-T»&ti^^ffi*^frl80^(t: KD + y^7; >MS48#U NTG#L3132#0 
£MStR±£±lfcKX^ -y h U AEC^O'L - 'J ; J >W14£fi6lS L 153tt£?#/wo ^ 
m*>(DT I y^^af^°^->©ja^lCi£S LT, C©153#c£14PtC#t;f-£-l*©ft 

(2-2-3) lysC*it^©m«IS:J>'lysC*S^©^ft 
±!£14lW©ftS^i: LT. No. 24. No. 43, No. 48, No. 60, No. 80, No. 117, No. 
126, No. 149. No. 150, No. 156. No. 158. No. 167, No. 169, No. 172£ii!>\ fc©fc 
©*> pLYSCl iZ &3fc-f 5M7*7 X i K^rtaUX L> ^tl^'tlpLYSCl*24, pLYSC 
1*43, pLYSCl*48, P LYSC1*60. pLYSCl'80, pLYSCl*117, pLYSCl*126, pLYSCl*14 
9. pLYSCl*150, pLYSCl*156, pLYSCl*158, pLYSCl*167. P LYSC1*169, pLYSCl*17 
2t$i%Ltz 0 Cft££^MpLYSClTAK^£X«&GT3£M35&U 

m-C^mL, O D 66 o*^0. Mite-? tztZ?>T%kWLtz 0 M#£0°C©:&#7\ 
0.02M KH 2 P04(pH6. 75)-0. 03M 0 - J fr*? J -JUTifc^ U i^ififfil 
(0T.1OOW. 30^x4) Tlft^WLfco mWm%i£0°C<DlkftT, 33krpmT 

•y h^0.02M KH 2 P04(pH6. 75)-0.03M /9-y;^/*hx^;wH:g»L> 0 °CT' 
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AKU\&1tig&G>mfelt* X? y Sv>£©#?£ir L/c^ofcCStadtman.E. R. . 
Cohen, G. N. , LeBras. G. , and Robichon-Szulmajster, H. , J. Biol. Chem. , 236, 2033(1 
961)) 0 irtUtt* TtZm&tDfcfcmZZlXl'eibfrJ h U FeCl»»«[ 

(2.8N HC1 0.4ml t 1296TCA 0.4ml + 5%FeCl 3 »6H 2 0/0. IN HC1 0.7ml) £Jnx_!£ 
:n*a£4l, ±m©540nm-C©ia3t^ ; &8liJ^L/Co i£t£tt 1 #WIK&JS£ 
t5t Fo+tAi©iTgi (llM/zmol/min) Lfz Q ^ JlsV&it&mtm £ L 

reaction mixture *1 0.3ml 
brn*'/*7;y*itt *2 0.2ml 
0. 1M 7XA* 5** yH*'JCpH7- 0) 0. 1ml 

sY 1.0ml 

*1; 1M Tris-HCl(pH8. l)9ml + 0. 3M MgS0< 0.5ml t 0. 2M ATP(pH7. 0) 5ml 
*2; 8M t + i ^^^jfifludKOHT^fn L/cfc© 

AK©B**i§1£&iM£-f SHU + ©J8£©L - U it's&tiaZ.. 

4.^5.^0.24. 43. 48, 60, 80, 117, 126iCo^T(iia 6 Ad, No. 149, 150, 
156. 158. 167. 169. 172i"ot,->Tii0 6 B IZtf Lfz 0 

:oSI^ti7i:> SNfeHAKHIteL- 'J iSM**#{=3i!< S 
»j\ L- 'J 45mMT50%Pl«$tL. 5mM(r ft 5 t t3li*100%ffi#£ftfc o * 

ntr*j-u 4-0»e»nfc^*i!AKiii«, -era* ofc*<> i4« 

it>L- 'J ->>K:«J:5MjWW»3*lTlvfco #KNo.24x 80. in. 169. 172T 
(i. L- U ^>100mMT:kffi«{if5<tA,£*.*£>tl-f. 5096M»Ktt»4iS!©*tt 
iJtfeLT200^^±Tfeo/c 0 *fc*8£fi?S(3©Jfcffittl** «{*©£***»*« 

*>©t£,9. ^#Alc«t^stt^sT©F^^^4(3^^^^^o/c (13) 0 c© 
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##£TT©AKgtt»w*f"*"5L-«J v?> 100 mM#?£T"C© AKSttTfc & o ft 



3 





StmmWmg prot. ) 


a#»»acx) *i 


ft2c5£&(X) *2 


BT7 i_J_ qcii 


f\ no A 7 


A 
U 


18 


No. 117 


0. 0069 


120 


0 


No. 24 


0. 0218 


100 


30 


No. 80 


0. 0244 


99 


36 


No. 172 


0. 0189 


97 


0 


No. 169 


0. 0128 


96 


2 


No. 150 


0. 0062 


77 


25 


No. 126 


0. 0250 


61 


39 


No. 149 


0. 0256 


59 


9 


No. 167 


0. 0083 


43 


45 


No. 48 


0. 0228 


38 


42 


No. 60 


0.0144 


35 


9 


No. 158 


0. 0224 


22 


42 


No. 156 


0.0101 


18 


2 


No. 43 


0. 0212 


17 


0 



*1 : L-fljO^ffiTTOAISttfcft-rSL-'JSO 100 mM #£TT'©AK7£&« 
*2 : 55*CT1. bWmtlkW&vmtiMft&W 
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£*SAKIIIK«*££tt]W&£*±lBl*fc©fe*>tK L — 'J v>£g©flffl® 

(2-2-4 ) lysCfc £ tfSE JIS!lysC©JSi£Iiy!l©ft3£ 

DNA ->-^a->if- ABI Model 373A ( Applied BiosystemsttSSD LT> 
flffeK^t^ ^|IJ^&L;fc»&SlysCitfc^©££B2^©&££^.£-3rt: (0^0 
#-S§-7) o -eoei, Ki:HI$tlT^5 E. coli K-12 JC411#©lysC©Be?'J 

(Cassan, II. , Parsot, C. , Cohen, G. N. , and Patte, J. C. , J. Biol. Chem. . 261, 1052(19 
86)) t 6 *b>t (T £ J SU/"Ol>TW: 2 y}Jr) ofc 0 -© 6 y j5r©ffl;S 

14«©^iypLYSCl_h{C*^lysC"^n^'ntro^T^SB£?y^:^^L> 

irSo* (7: / S?Safe©SH*^-To 14S© o t>± < 1^— ©£!*£!# 2 |& (No. 4 
8£No. 167. SO'No. 24tNo. 80) £>ofc©T'. £*©«£ttl2«3BTfcort:o ft. 
No. 149, 150, 156, 158. 167. 169, 172 « t Ko + y;l/7 £ >M. No. 24. 43. 48. 
60. 80. 117. 126(±NTGMSilckoT#/c^ST'$)^^. g£H©/-!^->« 
l^-rtlfc v h ->>J&>&f - S >^©^. £>£t^(2«ia©-> h ->>*^f- £ >^© 
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4 lysC*©^.^©^ 



lysC'gUli 






No. 126 


N 


GGT— GA*T C 323 Gly-*Asp) 


No. 43 


N 


GGT-GA*T ( 3 2 3 Gly-Asp) 


No. 149 


H 


CGT-»T*GT ( S4 Arg— Cys) 
GGT^GA'T ( 323 Gly-*Asp) 


No. 48/167 


N/H 


CTC^T'TC ( 3 2 6 Leu— Phe) 


No. 150 


H 


ATG-*ATA (. *Met-*Ilej 


No. 172 


H 


77 5 C-T (Mvyy) 
ATG^ATA* r 31 'Met-* He) 

C.TQ— * A * Tf. f 3 4 9 1 — *Mp t j 

Vj 1 vj rV 1 \j \ Tell mc l ,/ 


No. 117 


N 


TCA-»TTA ( 3 4 5 Ser^Leu) 


No. 158 


H 


GTG-»A*TG ( S4T Val— Met) 


No. 24/80 


N/N 


ACC— AT*C C 3 5 2 Thr— lie) 


No. 169 


H 


8 2 3 C— T WW\) 
ACC— AT*C ( ,B *Thr— He') 
TCT— TT*T ( 3 6 9 Ser-»Phe.) 


No. 60 


N 


8 6 9 G— »A (nm) 
GAA— A*AA f ,,4 Glu— Lys) 


No. 156 


H 


ATG-*ATA* r 417 Met-Ile) 
TGT-*TA*T ( 4 "Cys— Tyr) 
201 «C— T 



* H ; h F'D^yM; >MS N ;NTG®i 



i->x U tTJS5*ffl«-CL- U #BBBS56-18596^ 

S.O*^H#fFH4 > 346, 1 IQ&URtf Applied Microbiology and Biotechnolog 
y, 15,p227-231(1982)ir^$tl2. D D P S *WktZfe3Z.t LTIi, TX 

/ n°;U h ^— if # L - U *J y K £ 3 Pl*^ S ft < *£ o T ^ 5 «fc 9 K LT^ 
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TM\ ^b^-^>T^-D^T*SAHV (a-T5 7 - £ - h Kn + S/^M) Cf 
&&S#' < £[] £ tlTl"»5 (S. Komatsubara. M. Kisumi and I. Chiba. Appl. Envi 
ron. Microbiol., 35. 834 (1978)) „ *OJ:?filtiLTS#fiiIi:ii, -trv^T 

•7;H?yl:>7 AJ13125#a<&S 0 ^MMftii. flf&£$4jrXgK&ffi£3iftX 
^XSiailSWSESr (§BM-^3 0 5 B$I^go<lffI-TI 1#3^) II. 

1 9 9 5^6^120 «fc D FERM P-14983©§K#^-T^!t £ ft. 1 9 9 6^3^ 

4 0C7'^X h^lClo-<lKEi:^f FERM BP-5441©gt£Mj&< 

Sfc. -tr^^T • yfe>XK?l*A-f SdapA't LTIi, BMR©Mft¥IK£x 

JtStt-fc^WKUT. pdapAS24IC-tSnTl^da P A' (1 1 8flffltXfv>>i 

^^X= K©*5ett**-Tfc«>lC N pdapAS24±{C&^*:g#|S!dapA* (JH 
T\ TdapA*24J i^o) 4pVIC40 <Dt h^V^ >7 'j Vffif-ttitfe^^P * - 
* -<DTMtK**£ U 07 f^-T^JI LTRSF24P £*#/Co 

R S F 2 4 P77X - K£ E. coli JM109#{C#A Lfc *>©!;£> A J 12 3 9 

5 <t^££*U 1993^10^28 B KffliSM€X|g&^|££#X^X|&|& 
^P5£HJt (S5ffi#-S3 0 5 B*B^^mo< lirn-m-Tg 1#3*) i:g|£#f 
FERM P - 1 3 9 3 5 t U"C*!63*U 1 9 9 4^1 lfilBC^Xh 
*fii:Io-<IBf§6i:gf^nv FERM BP-4858©3SeM©t>fC#K$ftT 
1^5, pdapAS8*J J;J>'pdapAS9?r{i^-r^»{i^ltU^*>o/c^\ #/7X; K± 

— T-f X £©;&?£ (Sambrook, J. .Fritsch, E. F. , Maniatis, T. , Mol 
ecular Cloning, Cold Spring Harbor Laboratory Press, 1. 21(1989)) (I J; DEI 
V • y4 \s?7--v K • i : J s-* ->X& (Sambrook. J. , Fritsch, 

E. F. , Maniatis, T. , Molecular Cloning, Cold Spring Harbor Laboratory Press, 
15.63(1989)) rc«k9 a fftitfci 1 ^* £ t!i3lfi:t ^it'*5 D 

RSF24P7 P 7X; K**J*K lyfcj&H^AJ13125*K:#A U AJ 13125/RSF24 
P£*§/c 0 AJ13125/RSF24P©L - U ^ >tSttC o^Tffl*fifi r> fc„ 
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ti*DN A* 'J y 5— if ^;--77^/> H:J:oT¥MMIbto 

¥»**fc&aLfc**rfr*aB**S3-&T:/7Xi frsfp^, AJ1312 

5fti;R S F P£3r&iwfi£<,v»AU AJ13125/RSFP*»fc Q AJ13125/RSFPKo^T 

L - U i> **T -a fco 

igSii, KT©«Mit\ ig*B#ra72B?RS. fi£30'C©*#~F\ «mi4~l 
16rpmT'tjo/c 0 5 fl^fo 







(NID1SO4 


16 g/L 


KH 2 P0< 


1 g/L 


MgS0WH 2 0 


1 g/L 


FeS0<-7H 2 0 


0.01 g/L 


MnS0 4 «5H 2 0 


0.01 g/L 


Yeast Ext. (Difco) 


2 g/L 


L -/ y 


0.5 g/L 


L-XI/t-> 


0. 1 g/L 


L - -f V o << -> > 


0. 05 g/L 



KOHTpH7.0KHSEU 115°CT'10# 

(16/20*) 

B : 20% X? D-X 

(115°C-ei0^i-hn-7')(4/20*) 

C : JU^f CaC0 3 

(180"C-e2 B IBe*M*SX30g/L) 

A : B$4 : lT'S^U 1 L {I*} LT C £ 3 0 gJn*.T*#U fit&ftSt 
(.WWW 200Mg/ml) £illX-£o 



M5 



m # 


L - U 'J % s&9MlG>&mM. 


AJ13125/RSF24P 
AJ13125/RSFP 


3 . 5 g /L 
0 g/L 
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mmM4 dapA*ftCHYsC**g*AU*:«tK:.fcSL - 'J S?><PfS»&iE 

* $ c ascfi-r * 2 -c& ztitzmmm a k i i ne?ti»aD d 

Klliae^Pt UT«, BMSSttx »£3£tt^3&Mp N o . 8 Oi*E£l#©t>© (lys 
C*80) £34Rb/c 0 

lysC*80li, lysC"©36S**i»*-fc»rcpLYSCr80±K*r>rt:lysC' (HT, 
riysC*80J il^) *pUC18K#OTj»tt©# AffffifcWfS^^-pHSGSgB 

y^X^ KpLLC*80 (0 8) ^6«I»)|iiLfct)©4««l>t. pLLC*80(i. pLYSCl 

*80±©iysc*80^. m^^imaci-fu^-9-\zn UT^^-[S]{ifias$nT^ 

£©T% L - U >£D4itt*l«]±$t5fctoi:> lacZ^Dt-^-Ktt LT$£ 
^fa^'jE^fa £ 5 «fc -9 K lysC*80£S£E S-ttS fctt J'fPfi£^ n/c7°7 X i KT 

pLLC*80£. HIM 3 -Z°n tttl-tzR S F 2 4 P^t». dapA*&tflysC*£ -5 7" 
i KRSFD80*I9 UTfMttUfco R S F D 8 0 (i. -r h7t^ 

* U I/jfttfcHK^O^P*-*- (tetP) ©TJSlEIL tetPrc**UTC¥:#fc*<jE 
J|S]t4-5i^ (rdapA*24&(lN'lysC*80^C©)E^T'BeS$nTl^o 

RSFD8O/7X; K£E. coli JM109**K3|A Ltc ©£. A J 1 2 3 9 6 
bfco A J 1 2 3 9 6 !*> 1993^10^280 t::M£!K*X£ttffi 
K^X^X3Ra«W5£Br (iBM^ 3 0 5 H < limm— T § 1 # 

3-^) fCSI£#^F E RM P - 1 3 9 3 6 t LT*FS£3*U 1 9 9 4 *p 1 1 £ 

i Qizzry^x h^Kmr5<mm^m^m^n. ferm bp-4859©sk#^© 

iit#i£*nTl^. pLYSCl'24. LYSC1*43. pLYSCl*48, pLYSCl*60, pLYSCl* 
117, pLYSCri26, pLYSCri49. pLYSCl*150, pLYSCl*156. pLYSCl*158. pLYSCl' 
167, pLYSCl* 169. pLYSClM72*##*-5*tt*K lyttfr^ &7vX= K± 

©lysC*©^^*{ilufS©iif?t"^TBfle.*Mrf«i:-pT^'5©T'. ±l£^l£M«fc *3 7° 
57: K£*" — 7f -f X £>©;£?£ (Sambrook, J. , Fritsch, E. F. , Maniatis, T. , Mol 
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ecular Cloning, Cold Spring Harbor Laboratory Press, ]. 21(1989)) Met*)© 
JR iff h • ¥4 l/^-r v K • i (Sambrook, J. , Fritsch, 

E. F. , Maniatis, T. . Molecular Cloning, Cold Spring Harbor Laboratory Press, 
15. 63(1989)) tC J: *9 glftit<S^£W3 C <hli^MK<h *3MT£>£<> RSFD 
8 O^fti: brt:a^AJ13125fcMca£AU AJ13125/RSFD80£*§*: o AJ13125/RSF 
D80CDL - U ^^^^tt^o^T^fli^^T^-p/Co n > h n -;U£ AJ13125 
/RSFPK-^Tk L - >J ^MttGDffffi*^*:,, 



6 





L — U y>^SJE^©^^* 


AJ13125/RSFD80 
AJ13125/RSFP 


9 . 2g/L 
Og/L 



^f-THMli, L->JJ»*fl41t5, 1ui2DD P S^iH5^£^ 
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mm 

u)-iRflra 

(i) tttHA : momw^tt 

(ii) WftO&ifo : 36»j*»w«J:5L-'J ^>©»iS* 
(iii) EHft : 14 

(iv) j£&5fe : 



(A)$S£ : 




(B)#*b 


»«lTil5-l 


com 








(E)H 




(F)ZIP 


.10 4 



(v) =>yh°*-?mw)fjmm^ 

(B) n >t°^-^ : IBM PC 

(C) ^fp->X7"A : PC-DOS/MS-DOS 

(D) 7 7 H V s.7 : Patentin 

(vi) wuttim^-^ 

(B)WBB 

(A) £mf : 

(B) 7r^-> S US-t : 
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(2) w&itti ^M-fzmn 

(i) E?'J©#@[ 

(A) g£ : 20 

(B) mm : 

(C) : — 

(D) hstfni?- : Mtt 

(ii) ^*^ : flfe©^®? -&JKDNA 
(xi)B£?'J®t& B J : K3?!l#^l 

CCGCAACTAC TGACATGACG 20 

(2) mzm^2i-Mirz>m8. 

(i) Ey!l©«F» 

(A) *3 : 20 

(B) mm : mm 

(C) : 

(D) h#D i?- : ffigttt 

(xi)aS?IJ©I^^ : K?iJ#-t2 
AGTAAGCCAT CAAATCTCCC 20 

(2) z I'M-? zmn 

(i) K?iJ©#tfc 

(A) g£ : 1197 

(B) to : mm 

(C) : 

(D) htf o-^- : ilgAtt 

: genomic DNA 

(vi)jBK 

(A) : x-> 4 ijt7' (Escherichia coli) 

CB) : MC1061 
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<&Wt.%:B.t>i-tZ J *r : prim transcript 
#£ftffi : 248 
#«£fcjeLfc:2ffe : E 

KM<DftWL ■ 

i&WL&mfr-rtm : CDS 
fftfil : 272. . 1150 
4W£&£L/c:tofc : E 

^Sfc^StJ-ria-^ : primer bind 
: 27. . 46 

W& 1 &m.t>-fnZ J % : primer bind 
: 1156--1175 
L^#& : E 

flSSfcfcSfr'ttB-^' : RBS 
#£{&S : 261. .265 
«Mft*ft3£Lfe^fe : S 
(xi) Rfl|©tt»J3 : se?iJ#^-3 

CCAGGCGACT GTCTTCAATA TTACAGCCGC AACTACTGAC ATGACGGGTG ATGGTGTTCA 60 

CAATTCCACG GCGATCGGCA CCCAACGCAG TGATCACCAG ATAATGTGTT GCGATGACAG 120 

TGTCAAACTG GTTATTCCTT TAAGGGGTGA GTTGTTCTTA AGGAAAGCAT AAAAAAAACA 180 

TGCATACAAC AATCAGAACG GTTCTGTCTG CTTGCTTTTA ATGCCATACC AAACGTACCA 240 
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TTGAGACACT TGTTTGCACA GAGGATGGCC C ATG TTC ACG GGA AGT ATT GTC 292 

Met Phe Thr Gly Ser He Val 
1 5 

GCG ATT GTT ACT CCG ATG GAT GAA AAA GGT AAT GTC TGT CGG GCT AGC 340 
Ala He Val Thr Pro Met Asp Glu Lys Gly Asn Val Cys Arg Ala Ser 

10 15 20 

TTG AAA AAA CTG ATT GAT TAT CAT GTC GCC AGC GGT ACT TCG GCG ATC 388 
Leu Lys Lys Leu He Asp Tyr His Val Ala Ser Gly Thr Ser Ala He 

25 30 35 

GTT TCT GTT GGC ACC ACT GGC GAG TCC GCT ACC TTA AAT CAT GAC GAA 436 
Val Ser Val Gly Thr Thr Gly Glu Ser Ala Thr Leu Asn His Asp Glu 
40 45 50 55 

CAT GCT GAT GTG GTG ATG ATG ACG CTG GAT CTG GCT GAT GGG CGC ATT 484 
His Ala Asp Val Val Met Met Thr Leu Asp Leu Ala Asp Gly Arg He 

60 65 70 

CCG GTA ATT GCC GGG ACC GGC GCT AAC GCT ACT GCG GAA GCC ATT AGC 532 
Pro Val lie Ala Gly Thr Gly Ala Asn Ala Thr Ala Glu Ala He Ser 

75 80 85 

CTG ACG CAG CGC TTC AAT GAC AGT GGT ATC GTC GGC TGC CTG ACG GTA 580 
Leu Thr Gin Arg Phe Asn Asp Ser Gly He Val Gly Cys Leu Thr Val 

90 95 100 

ACC CCT TAC TAC AAT CGT CCG TCG CAA GAA GGT TTG TAT CAG CAT TTC 628 
Thr Pro Tyr Tyr Asn Arg Pro Ser Gin Glu Gly Leu Tyr Gin His Phe 

105 HO H5 

AAA GCC ATC GCT GAG CAT ACT GAC CTG CCG CAA ATT CTG TAT AAT GTG 676 
Lys Ala He Ala Glu His Thr Asp Leu Pro Gin He Leu Tyr Asn Val 
120 125 130 135 

CCG TCC CGT ACT GGC TGC GAT CTG CTC CCG GAA ACG GTG GGC CGT CTG 724 
Pro Ser Arg Thr Gly Cys Asp Leu Leu Pro Glu Thr Val Gly Arg Leu 
140 145 150 
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GCG AAA GTA AAA AAT ATT ATC GGA ATC AAA GAG GCA ACA GGG AAC TTA 772 
Ala Lys Val Lys Asn He He Gly He Lys Glu Ala Thr Gly Asn Leu 

155 160 165 

ACG CGT GTA AAC CAG ATC AAA GAG CTG GTT TCA GAT GAT TTT GTT CTG 820 
Thr Arg Val Asn Gin He Lys Glu Leu Val Ser Asp Asp Phe Val Leu 

170 175 180 

CTG AGC GGC GAT GAT GCG AGC GCG CTG GAC TTC ATG CAA TTG GGC GGT 868 
Leu Ser Gly Asp Asp Ala Ser Ala Leu Asp Phe Met Gin Leu Gly Gly 

185 190 195 

CAT GGG GTT ATT TCC GTT ACG ACT AAC GTC GCA GCG CGT GAT ATG GCC 916 
His Gly Val He Ser Val Thr Thr Asn Val Ala Ala Arg Asp Met Ala 
200 205 210 215 

CAG ATG TGC AAA CTG GCA GCA GAA GAA CAT TTT GCC GAG GCA CGC GTT 964 
Gin Met Cys Lys Leu Ala Ala Glu Glu His Phe Ala Glu Ala Arg Val 

220 225 230 

ATT AAT CAG CGT CTG ATG CCA TTA CAC AAC AAA CTA TTT GTC GAA CCC 1012 
He Asn Gin Arg Leu Met Pro Leu His Asn Lys Leu Phe Val Glu Pro 

235 240 245 

AAT CCA ATC CCG GTG AAA TGG GCA TFT AAG GAA CTG GGT CTT GTG GCG 1060 
Asn Pro He Pro Val Lys Trp Ala Cys Lys Glu Leu Gly Leu Val Ala 

250 255 260 

ACC GAT ACG CTG CGC CTG CCA ATG ACA CCA ATC ACC GAC AGT GGT CGT 1108 
Thr Asp Thr Leu Arg Leu Pro Met Thr Pro He Thr Asp Ser Gly Arg 

265 270 275 

GAG ACG GTC AG A GCG GCG CTT AAG CAT GCC GGT TTG CTG T AAAGTTTAGG 1158 
Glu Thr Val Arg Ala Ala Leu Lys His Ala Gly Leu Leu 
280 285 290 

GAGATTTGAT GGCTTACTCT GTTCAAAAGT CGCGCCTGG 1197 
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(2) EyiJ#-^4lcB8-r«t*a 

(i) rnmorm. 

(A) S£ : 292 

(B) mm-, rum 

(D) h^o-^- : MR 

(ii) ^^-f ^ : K 
(xi) KM<Dim : EyiJ#-^4 

Met Phe Thr Gly Ser He Val Ala He Val Thr Pro Met Asp Glu Lys 

15 10 15 

Gly Asn Val Cys Arg Ala Ser Leu Lys Lys Leu He Asp Tyr His Val 

20 25 30 

Ala Ser Gly Thr Ser Ala lie Val Ser Val Gly Thr Thr Gly Glu Ser 

35 40 45 

Ala Thr Leu Asn His Asp Glu His Ala Asp Val Val Met Met Thr Leu 

50 55 60 

Asp Leu Ala Asp Gly Arg He Pro Val He Ala Gly Thr Gly Ala Asn 
65 70 75 80 

Ala Thr Ala Glu Ala He Ser Leu Thr Gin Arg Phe Asn Asp Ser Gly 

85 90 95 

lie Val Gly Cys Leu Thr Val Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 

100 105 110 

Glu Gly Leu Tyr Gin His Phe Lys Ala He Ala Glu His Thr Asp Leu 

115 120 125 

Pro Gin He Leu Tyr Asn Val Pro Ser Arg Thr Gly Cys Asp Leu Leu 

130 135 140 

Pro Glu Thr Val Gly Arg Leu Ala Lys Val Lys Asn He He Gly He 
145 150 155 160 

Lys Glu Ala Thr Gly Asn Leu Thr Arg Val Asn Gin He Lys Glu Leu 
165 170 175 
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Val Ser Asp Asp Phe Val Leu Leu Ser Gly Asp Asp Ala Ser Ala Leu 

180 185 190 

Asp Phe Met Gin Leu Gly Gly His Gly Val He Ser Val Thr Thr Asn 

195 200 205 

Val Ala Ala Arg Asp Met Ala Gin Met Cys Lys Leu Ala Ala Glu Glu 

210 215 220 

His Phe Ala Glu Ala Arg Val He Asn Gin Arg Leu Met Pro Leu His 
225 230 235 240 

Asn Lys Leu Phe Val Glu Pro Asn Pro He Pro Val Lys Trp Ala Cys 

245 250 255 

Lys Glu Leu Gly Leu Val Ala Thr Asp Thr Leu Arg Leu Pro Met Thr 

260 265 270 

Pro lie Thr Asp Ser Gly Arg Glu Thr Val Arg Ala Ala Leu Lys His 

275 280 285 

Ala Gly Leu Leu 
290 



(2) E?iJ#^5 KH-rStiMB 
(i) E?8©#* 

CA) : 20 

(B) mm ■. mm 

CO ggCDffc : — 

(D) htfoi^- : B.mtk 

CTTCCCTTGT GCCAAGGCTG 20 



(2) ae?'j#^6 

(i) KWftSfc 
(A) g£ : 18 
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(B) mm :■«» 

(C) g§©£S( : -*«t 

(D) h*DiJ- : ftfett 

(xi)Be?ij©i^ B ^ : Bayy*#6 

GAATTCCTTT GCGAGCAG 18 

(2) mm^T i'M-r^mn 
(i) Be?u©## 

(A) g£ : 2147 

(B) «® : mm 

(C) |g©$C : -#£S 

(D) h^D-^- : Mtt 

■ genomic DNA 

(vi)iSag 

(A) :xyjijb7- n 'J (Escherichia coli) 

(B) flc« : MC1061 

i&WL%m.4o-t^ : -35 signal 
^fifeS : 242. . 249 
*f«*ft^Lfe*j£ : S 

E?!i©#* : 

W^Wo-tt^ : -10 signal 
#£tttt : 265. . 273 



KJ'J©#& : 

iS"^ : primer bind 
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PCT7JP96/00648 



: 536. . 555 
ftm&8i%.LtzJi& : E 

W&^ii-fiZ^ ■ primer bind 
ffftttf : 2128.. 2147 

: RBS 

#£&fi : 575. . 578 
«Mft*ft5£Lrt::£8: : S 

M : CDS 
#£ftfi : 584. . 1933 
#«*ftj£L*:2F8c : S 

W&^fo-ftZ^ : terminator 

1941.. 1968 
#M^L/:M : S 

(xi) E^oittw : wnm 

TCGAAGTGTT TCTGTAGTGC CTGCCAGGCA GCGGTCTGCG TTGGATTGAT GTTTTTCATT 60 

AGCAATACTC TTCTGATTTT GAGAATTGTG ACTTTGGAAG ATTGTAGCGC CAGTCACAGA 120 

AAAATGTGAT GGTTTTAGTG CCGTTAGCGT AATGTTGAGT GTAAACCCTT AGCGCAGTGA 180 

AGCATTTATT AGCTGAACTA CTGACCGCCA GGAGTGGATG AAAAATCCGC ATGACCCCAT 240 

CGTTGACAAC CGCCCCGCTC ACCCTTTATT TATAAATGTA CTACCTGCGC TAGCGCAGGC 300 

CAGAAGAGGC GCGTTGCCCA AGTAACGGTG TTGGAGGAGC CAGTCCTGTG ATAACACCTG 360 
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AGGGGGTGCA TCGCCGAGGT GATTGAACGG CTGGCCACGT TCATCATCGG CTAAGGGGGC 420 
TGAATCCCCT GGGTTGTCAC CAGAAGCGTT CGCAGTCGGG CGTTTCGCAA GTGGTGGAGC 480 
ACTTCTGGGT GAAAATAGTA GCGAAGTATC GCTCTGCGCC CACCCGTCTT CCGCTCTTCC 540 
CTTGTGCCAA GGCTGAAAAT GGATCCCCTG ACACGAGGTA GTT ATG TCT GAA ATT 595 

Met Ser Glu He 
1 

GTT GTC TCC AAA TTT GGC GGT ACC AGC GTA GCT GAT TTT GAC GCC ATG 643 
Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp Phe Asp Ala Met 
5 10 15 20 

AAC CGC AGC GCT GAT ATT GTG CTT TCT GAT GCC AAC GTG CGT TTA GTT 691 
Asn Arg Ser Ala Asp He Val Leu Ser Asp Ala Asn Val Arg Leu Val 

25 30 35 

GTC CTC TCG GCT TCT GCT GGT ATC ACT AAT CTG CTG GTC GCT TTA GCT 739 
Val Leu Ser Ala Ser Ala Gly He Thr Asn Leu Leu Val Ala Leu Ala 

40 45 50 

GAA GGA CTG GAA CCT GGC GAG CGA TTC GAA AAA CTC GAC GCT ATC CGC 787 
Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu Asp Ala He Arg 

55 60 65 

AAC ATC CAG TTT GCC ATT CTG GAA CGT CTG CGT TAC CCG AAC GTT ATC 835 
Asn He Gin Phe Ala He Leu Glu Arg Leu Arg Tyr Pro Asn Val He 

70 75 80 

CGT GAA GAG ATT GAA CGT CTG CTG GAG AAC ATT ACT GTT CTG GCA GAA 883 
Arg Glu Glu He Glu Arg Leu Leu Glu Asn He Thr Val Leu Ala Glu 
85 90 95 100 

GCG GCG GCG CTG GCA ACG TCT CCG GCG CTG ACA GAT GAG CTG GTC AGC 931 
Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp Glu Leu Val Ser 

105 HO 115 

CAC GGC GAG CTG ATG TCG ACC CTG CTG TTT GTT GAG ATC CTG CGC GAA 979 
His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu He Leu Arg Glu 
120 125 130 
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CGC GAT GTT CAG GCA CAG TGG TTT GAT GTA CGT AAA GTG ATG CGT ACC 1027 
Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg Lys Val Met Arg Thr 

135 140 145 

AAC GAC CGA TTT GGT CGT GCA GAG CCA GAT ATA GCC GCG CTG GCG GAA 1075 
Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp He Ala Ala Leu Ala Glu 

150 155 160 

CTG GCC GCG CTG CAG CTG CTC CCA CGT CTC AAT GAA GGC TTA GTG ATC 1123 
Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn Glu Gly Leu Val He 
165 170 175 180 

ACC CAG GGA TTT ATC GGT AGC GAA AAT AAA GGT CGT AC A ACG ACG CTT 1171 
Thr Gin Gly Phe lie Gly Ser Glu Asn Lys Gly Arg Thr Thr Thr Leu 

185 190 195 

GGC CGT GGA GGC AGC GAT TAT ACG GCA GCC TTG CTG GCG GAG GCT TTA 1219 
Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu Leu Ala Glu Ala Leu 

200 205 210 

CAC GCA TCT CGT GTT GAT ATC TGG ACC GAC GTC CCG GGC ATC TAC ACC 1267 
His Ala Ser Arg Val Asp lie Trp Thr Asp Val Pro Gly He Tyr Thr 

215 220 225 

ACC GAT CCA CGC GTA GTT TCC GCA GCA AAA CGC ATT GAT GAA ATC GCG 1315 
Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg lie Asp Glu He Ala 

230 235 240 

TTT GCC GAA GCG GCA GAG ATG GCA ACT TTT GGT GCA AAA GTA CTG CAT 1363 
Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly Ala Lys Val Leu His 
245 250 255 260 

CCG GCA ACG TTG CTA CCC GCA GTA CGC AGC GAT ATC CCG GTC TTT GTC 1411 
Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp He Pro Val Phe Val 

265 270 275 

GGC TCC AGC AAA GAC CCA CGC GCA GGT GGT ACG CTG GTG TGC AAT AAA 1459 
Gly Ser Ser Lys Asp Pro Arg Ala Gly Gly Thr Leu Val Cys Asn Lys 
280 285 290 
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ACT GAA AAT CCG CCG CTG TTC CGC GCT CTG GCG CTT CGT CGC AAT CAG 1507 
Thr Glu Asn Pro Pro Leu Phe Arg Ala Leu Ala Leu Arg Arg Asn Gin 

295 300 305 

ACT CTG CTC ACT TTG CAC AGC CTG AAT ATG CTG CAT TCT CGC GGT TTC 1555 
Thr Leu Leu Thr Leu His Ser Leu Asn Met Leu His Ser Arg Gly Phe 

310 315 320 

CTC GCG GAA GTT TTC GGC ATC CTC GCG CGG CAT AAT ATT TCG GTA GAC 1603 
Leu Ala Glu Val Phe Gly He Leu Ala Arg His Asn He Ser Val Asp 
325 330 335 340 

TTA ATC ACC ACG TCA GAA GTG AGC GTG GCA TTA ACC CTT GAT ACC ACC 1651 
Leu He Thr Thr Ser Glu Val Ser Val Ala Leu Thr Leu Asp Thr Thr 

345 350 355 

GGT TCA ACC TCC ACT GGC GAT ACG TTG CTG ACG CAA TCT CTG CTG ATG 1699 
Gly Ser Thr Ser Thr Gly Asp Thr Leu Leu Thr Gin Ser Leu Leu Met 

360 365 370 

GAG CTT TCC GCA CTG TGT CGG GTG GAG GTG GAA GAA GGT CTG GCG CTG 1747 
Glu Leu Ser Ala Leu Cys Arg Val Glu Val Glu Glu Gly Leu Ala Leu 

375 380 385 

GTC GCG TTG ATT GGC AAT GAC CTG TCA AAA GCC TGC GGC GTT GGC AAA 1795 
Val Ala Leu He Gly Asn Asp Leu Ser Lys Ala Cys Gly Val Gly Lys 

390 395 400 

GAG GTA TTC GGC GTA CTG GAA CCG TTC AAC ATT CGC ATG ATT TGT TAT 1843 
Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg Met lie Cys Tyr 
405 410 415 420 

GGC GCA TCC AGC CAT AAC CTG TGC TTC CTG GTG CCC GGC GAA GAT GCC 1891 
Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro Gly Glu Asp Ala 

425 430 435 

GAG CAG GTG GTG CAA AAA CTG CAT AGT AAT TTG TTT GAG TAAATACTGT 1940 
Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe Glu 
440 445 
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ATGGCCTGGA AGCTATATTT CGGGCCGTAT TGATTTTCTT GTCACTATGC TCATCAATAA 2000 

ACGAGCCTGT ACTCTGTTAA CCAGCGTCTT TATCGGAGAA TAATTGCCTT TAATTTTTTT 2060 

ATCTGCATCT CTAATTAATT ATCGAAAGAG ATAAATAGTT AAGAGAAGGC AAAATGAATA 2120 

TTATCAGTTC TGCTCGCAAA GGAATTC 2147 



(2 ) WMtt 8 \Z H-T S 1f f R 
(i) WlM<Dftm 

(A) S£ : 449 

(B) mm : r \ j wt 

(D) h uv>- : w.mvt 

(11)^^^^ : ^-f"S- K 
(xi) EyflOIftUJi : B£?!l#-^8 
Met Ser Glu He Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp 

15 10 15 

Phe Asp Ala Met Asn Arg Ser Ala Asp He Val Leu Ser Asp Ala Asn 

20 25 30 

Val Arg Leu Val Val Leu Ser Ala Ser Ala Gly He Thr Asn Leu Leu 

35 40 45 

Val Ala Leu Ala Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu 

50 55 60 

Asp Ala He Arg Asn He Gin Phe Ala lie Leu Glu Arg Leu Arg Tyr 
65 70 75 80 

Pro Asn Val He Arg Glu Glu He Glu Arg Leu Leu Glu Asn He Thr 

85 90 95 

Val Leu Ala Glu Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp 

100 105 110 

Glu Leu Val Ser His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu 

115 120 125 

He Leu Arg Glu Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg Lys 
130 135 140 
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Val Met Arg Thr Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp He Ala 
145 150 155 160 

Ala Leu Ala Glu Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn Glu 

165 170 175 

Gly Leu Val lie Thr Gin Gly Phe He Gly Ser Glu Asn Lys Gly Arg 

180 185 190 

Thr Thr Thr Leu Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu Leu 

195 200 205 

Ala Glu Ala Leu His Ala Ser Arg Val Asp He Trp Thr Asp Val Pro 

210 215 220 

Gly He Tyr Thr Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg He 
225 230 235 240 

Asp Glu He Ala Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly Ala 

245 250 255 

Lys Val Leu His Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp lie 

260 265 270 

Pro Val Phe Val Gly Ser Ser Lys Asp Pro Arg Ala Gly Gly Thr Leu 

275 280 285 

Val Cys Asn Lys Thr Glu Asn Pro Pro Leu Phe Arg Ala Leu Ala Leu 

290 295 300 

Arg Arg Asn Gin Thr Leu Leu Thr Leu His Ser Leu Asn Met Leu His 
305 310 315 320 

Ser Arg Gly Phe Leu Ala Glu Val Phe Gly He Leu Ala Arg His Asn 

325 330 335 

He Ser Val Asp Leu lie Thr Thr Ser Glu Val Ser Val Ala Leu Thr 

340 345 350 

Leu Asp Thr Thr Gly Ser Thr Ser Thr Gly Asp Thr Leu Leu Thr Gin 

355 360 365 

Ser Leu Leu Met Glu Leu Ser Ala Leu Cys Arg Val Glu Val Glu Glu 
370 375 380 
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Gly Leu Ala Leu Val Ala Leu lie Gly Asn Asp Leu Ser Lys Ala Cys 
385 390 395 400 

Gly Val Gly Lys Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg 

405 410 415 

Met lie Cys Tyr Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro 

420 425 430 

Gly Glu Asp Ala Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe 
435 440 445 

Glu 



(2) w&m^QKW-tzmn 

(A) ;ft$ : 20 

(B) mm mm 

(o mcDm. : — #» 

(D) htfv'J- : litt 

(ii)^^-f f : mvmm ^dna 

CATCTAAGTA TGCATCTCGG 20 



(2) mmmmoi-m-tzmw 

(i) B£?'J©#® 

(A) : 20 

(B) mm ■■ mm 

(C) m<D%L : 

(D) h^o^- : mm®, 
aoft^fj-? : i&cDmm. ^dna 

(xi)Sfi?iJ©!ftHJ : B£?iJ#^10 
TGCCCCTCGA GCTAAATTAG 20 
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(2) mm-^mzMtzmm. 

(i) K#l©#« 

(A) ^£ : 20 

(B) mm-, mm 

(C) m.<D%L : — 

(D) h D^- : ifi^tt 

TTTATTCATA ATTGCCACCG 20 

(2) wzmw^m-tzmn 
(i) mrn&ftWi 

(A) S£ : 20 

(B) mm : 

■ (C; m<D%L : 
(D> h^D-J- : Eia^t 

CACGGTAATA CATATAACCG 20 

(2) mmwizmirzmn 

(i) Bfi*iJ©#® 
(A) g£ : 20 

(B> as : mm 

(C) g|©m : — 

(D) h^Di^- : jtSltt 

(ii) ^^^"/ : tiKDmm ^DNA 

CCTGCAATTG TCAAACGTCC 20 



• 
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